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The remote control capabilities 
of instruments nowadays ease the 
development of new NDT applications, 
especially in harsh environments or 
restricted areas where it can be difficult to 
bring together measurement instrument 
and technician. On the other hand, 
the introduction of cloud technology is 
another advancement that unlocks the 
possibilities of collaboration between 
remote experts and field troopers. This 
article explains the challenges and benefits 
of using such innovations in the field 
of NDT measurement instruments by 
presenting two customer cases. The 
demonstration includes a case of remote 
control on a deported instrument over 
a local but relatively long distance and a 
case where a delocalized expert supports 
a technician live on site over a mobile 
network. 

Introduction 
With the efforts of innovative 
manufacturers in integrating today’s 

technologies in their designs, new portable 
ultrasonic flaw detectors are now following 
the path of smartphones, where mobility 
is key. Taking these efforts jointly with 
the growing accessibility of high-speed 
mobile networks, this releases instruments 
from being locked in the user’s hands, as 
it is now possible to remotely connect, 
control, and transfer data from the field to 
anywhere around the world. 

From the point of view of inspectors, 
their flaw detector instrument can be 
their best friend as well as become their 
worst enemy when facing difficulties. 
So, there are significant advantages to 
extending reach and collaboration through 
connectivity to ease the work of those field 
troopers. Today, new tools are developed to 
deliver better results, and the integration of 
remote control solutions is another practice 
helping to optimize inspection results by 
minimizing human errors, for instance. 

Taking into account that the “remote 
solution” concept opens the possibility 
to extend distance between the location 
where the inspection is done and the 

Remote NDT Field Applications and User 
Cases
by Philippe Rioux and Jonathan Turcotte

ASNT...CREATING A SAFER WORLD!TM

Are you interested in writing for The 
NDT Technician (TNT)? Content for 
TNT is focused for NDT practitioners 
engaged in field applications of NDT. 
Typical themes include interpretation 
skills, methodology, problem-solving 
procedures for everyday challenges, 
practical application of NDT with data 
and results, and technology trends. 
Contributors to TNT earn three ASNT 
renewal points per published paper 
(min. 1000 words). If you have a 
topic you’d like to see published  
in TNT, contact the editor: Haley 
Cowans; (800) 222-2768 X245; 
hcowans@asnt.org.



2 · Vol. 17, No. 4

FYI | Remote NDT Field Application and User Cases

inspector, this paper will focus on two 
approaches:
l deported inspection allowing users to 

extend reach, and
l live and direct support from a remote 

layer of experts.

An NDT Manufacturer Involved 
in a Reliability Model 
Generally speaking, NDT technicians are 
dealing with major environmental changes 
from the time they practice in a laboratory 
or a school to the level of field applications. 
In fact, the setup for their qualifications 
and exams does not always reflect the 
reality of the day-to-day life of an inspector. 
For example, at many occasions an 
inspector has to maintain an uncomfortable 
position to perform the inspection of a 
critical component and, for this reason 
alone, it can create a distraction. 

In order to improve practices, the 
NDT diagnostic system based on 
the BAM (the Federal Institute for 
Materials Research and Testing) Modular 
Reliability Model contains four elements 
of analysis: the intrinsic capabilities, 

the applications parameters, the human 
factors, and the organizational context. 
This BAM diagnostic system has been 
presented and used by the Electric Power 
Research Institute to visualize their NDT 
organizational contest (Selby 2017).  
Figure 1 demonstrates the interrelations 
of these elements for an ultrasonic 
measurement system:
l Intrinsic capabilities: pulser/receiver(s) 

acoustic performances, electronics 
capabilities, software features, user 
interface, and all the physics around it. 

l Applications parameters: inspection plan 
parameterization, ultrasonic testing (UT) 
coverage, encoding, surface conditions, 
work/field conditions of application, and 
similar parameters. 

l Human factors: User experience, 
understanding of the procedure, 
communication, impact of the field 
conditions of application, and similar 
factors. 

l Organizational context: Management 
culture, business reality, and the 
operational impacts of an NDT task.
According to this model, even if the 

inspector is qualified and masters the 

technique, external factors like time, 
schedule, or peer pressure may affect the 
quality of his or her work. This context, 
combined with the fact that people can 
be affected by the NDE results, put 
pressure on the inspector, who knows the 
consequences of a call (or a false-call) may 
trigger a long chain of decisions, with 
significant impact on work in progress and 
costs. Without quantifying it, an important 
point raised by another author (Selby 2017) 
is that these effects are real and technologies 
should play a key role to improve not only 
reliability and probability of detection 
(POD), but also human factors. 

Generally, the implication of the 
measurement instrument is limited to its 
technical performances, but now with the 
availability of high-speed mobile networks 
and remote access technologies, innovative 
NDT instrument manufacturers can also 
help to improve some of the human and 
organizational factors. Two user cases on 
this will be presented in the following 
sections.

Remote Solutions and 
Networking Advancements 

Network and Performances 
When talking about remote solutions 
for NDT, the network technology is a 
key element, as it will directly drive the 
performances of the solution. First, there 
is the network design that can be a local 
area network (LAN) or a wide area network 
(WAN); then, the hardware technology 
backing it, like a wired GB Ethernet or 
a wireless Wi-Fi router; and finally, the 
internet source coming from a land “fix” 
or a mobile carrier. These concepts are 
demonstrated in Figure 2.

Regarding the performances, the data 
rate (MB/s) is the main metric that can 
be measured, but this metric can also be 
transferred to a video data rate or frame per 
second (FPS), which represents the amount 
of images refreshed per second for video 
monitoring.  

Figure 1. Organizational context.



Availability of the Technologies 
To exploit the full potential of the 
networking and communication tools, 
massive investments for fixed and mobile 
internet access are made every year in 
the development of data centers and 
infrastructures around the world. Since 
the development of remote technology is 
based on these networking performances, 
accessibility for remote solutions are 
becoming more and more of a reality 
globally, and we see more solutions serving 
different markets (GSMA 2016).  

Like computers and smartphones, 
innovative NDT instrument manufacturers 

follow the same mobility trend by 
embedding connectivity technologies in their 
design. From there, it becomes very simple 
to remotely connect to an instrument and 
develop a local remote control solution, 
for instance. These remote solutions can 
be extended even further when connected 
to internet using a hotspot mobile aircard 
or the simple tethering function of a 
smartphone. When combined together, all 
these separate advancements can give a real 
advantage to optimize processes and support 
technicians in the field. 

Figure 3 shows the process of utilizing 
a remote software solution. The first 

component is the remote software. 
The remote expert will normally use 
proprietary software associated with the 
instrument manufacturer to do remote 
video monitoring or data transfer. The 
second component is the network. Wired 
or wireless, this is the communication 
pipeline between a remote expert and the 
site, and the selection is made according 
to the technology available. The final 
component is the NDT instrument. 
This is the instrument in the field that 
is used by the inspector and that will 
be connected to the network for remote 
accessibility.
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Figure 3. Remote software solution.

Figure 2. Networking models: (a) local area network; (b) wide area network; (c) Wi-Fi or Ethernet network; (d) mobile or fix carrier.

(a) (b) (c) (d)
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User Case #1: Remote 
Automated UT 
The first user case considers the use of 
remote control capabilities to access areas 
or working zones that are difficult to reach 
or that require time and investment to 
bring the inspector safely to the site of 
inspection. The example chosen here is 
the inspection of welds using phased array 
ultrasonic technology of a spherical pressure 
vessel used for storage of compressed gases 
in a liquid stage.  

The standard approach would suggest 
mounting a scaffolding structure around 
the tank so the inspector(s) can safely access 
the different zones of inspection and cover 
100% of the structure. Table 1 compares 
a second approach using a motorized 

magnetic scanner (wall crawler) solution 
equipped with phased array probes and 
the phased array flaw detector instrument 
directly bolted on the scanner. The user 
controls the scanner and the flaw detector 
instrument at the base of the structure 
using a wireless or wired communication 
network. 

User Case #2: On-Site Pressure, 
Critical Call, and Remote Support 
The second user case refers to the BAM 
model presented at the beginning of this 
article, where it has been suggested that the 
environment around the inspector could 
make a difference in his or her work. Table 
2 highlights two different situations from 
the training school or lab to the field, and 

shows how the use of remote technology 
could help. 

The support of remote collaborators, 
either being skilled (but far away) 
colleagues or contractual experts, is already 
available in a number of industries, 
including NDT. The support of such 
remote expertise can make a real difference 
on the human factors identified earlier.

Even experienced inspectors performing 
tedious tasks in a restricted zone will feel 
pressure to keep focus on finding potential 
defects. Teaming up with a remote helper 
can help to share that pressure. 

A newbie will eventually turn into a 
skilled inspector. Having access to a remote 
colleague on demand can help him or her 
ramp up faster without compromising 

TABLE 2 
Differences between training and real-life inspections, and advantages of having access to remote resources

 Factors Training lab Power plant shutdown Advantages of collaboration 
  (training on test sample) (pressure vessel maintenance inspection) with a remote user 

 Environment Quiet & excellent lighting Poor lighting system, fatigue, and often Support team is not subjected to the 
   awkward postion inspector environment

 Support Teacher, technician, and Work in isolation Less stress for the technician 
  classmates available for questions

 Mindset “The sample contains a flaw. Requires trust in his technique. Multiple flaws Remote team focused on finding 
  I will find the flaw.” or no-flaw, both situations may appear as the flaw, while the field technician 
   abnormal if repeated for a long period focuses on the technique

 Decision-making Teacher in place for important call Deal alone with critical calls and with a Call made in confidence 
   long chain of command with the support of a second eye

TABLE 1 
User case #1 comparison

  Scaffolding and ultrasonic testing solution Remote automated ultrasonic testing solution 

 Advantages Human access with direct visual and marking Fast solution to deploy

  Restricted zone can be done manually Limited security issues related to structure access

   No awkward position for the inspector

   Better signal-to-noise ratio (short PA cables)

 Disadvantages High cost and long time for scaffolding itself Some restricted zones can be difficult to access using a robot

  Security issues related to structure access Equipment cost

  Some zones can be difficult to reach (awkward position)
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quality of the work. After the finding of 
a potentially major issue, an immediate 
counter-validation from a colleague can 
help to sort out a situation before triggering 
a crisis management plan with a customer. 
Table 2 exposes again the difference 
between school training and the real life 
experience of site inspectors, and highlights 
the advantages of having access to remote 
resources.

Conclusion 
The development of remote solutions in the 
NDT field brings a lot of advantages. These 
advantages are not only the implementation 
of new techniques (like automated UT, 
for instance); a lot of these benefits can 
also be shifted to improve the human 

factors when, unfortunately, the user of 
the system is sometimes left out of the 
equation, especially when it comes time 
to optimize existing solutions. These new 
tools are without a doubt a big part of the 
puzzle for the future of NDT, since this 
industry is based on a lot of technology, 
but will always be driven by humans. 
The development of remote solutions 
can help bring down barriers for better 
collaborations between experts and now, it 
can be extended even further using mobile 
networking technologies. h
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Nondestructive testing (NDT) plays a critical role in the 
safety of the many products, transportation systems, and 
infrastructure used around the world. The importance of 
NDT in avoiding catastrophic failures cannot be understated. 
Beyond the important aspects of safety, though, NDT 
measurements themselves provide an essential validation 
of the quality of a product and add economic value to the 
manufacturing process, as well as help manufacturers avoid 
the costly effects of a poor-quality product reaching the 
consumer. 

Introduction
NDT is a marvelous technology. Those involved in NDT 
work with a wide range of physics principles. NDT methods 
employ the entire electromagnetic spectrum, from radio 
waves to gamma rays, as well as physical principles based in 
mechanics, magnetics, fluids, and so on. Those who work in 
the field of NDT are well versed in many aspects of physics, 
electronics, mechanics, chemistry, and material science. The 
application of NDT to validate the fitness-for-service of new 
products and the continued use of products already in service 
is a primary thrust of the application of NDT. The NDT 
measurements themselves are also numeric parameter datasets 
that serve as a basis for statistical analysis of product quality 
and consistency, important to manufacturers who value 
continuous process improvement and control.

Discussion
It was Dilbert who said, “The goal of every engineer is to 
retire without being blamed for a major catastrophe” (Adams 
1993). While a bit tongue in cheek, Dilbert’s insight is of 
course true. And, the NDT community plays a key role in 

ensuring that engineers are able to successfully meet  
that goal. 

NDT provides the “eyes” so the structural engineer can 
see that manufacturing has delivered what was designed. For 
example, in aerospace, structural engineers and designers 
have the fundamental responsibility in the creation of the 
overall product because they provide the critical platform 
(such as the aircraft, rotorcraft, or spacecraft). The structural 
and design engineers work together to come up with a 
configuration that will support the desired performance. 
Their calculations are based on material properties that are 
manufactured without discontinuities above the design 
margins that account for potential subcritical size features. 
When manufacturing completes the product, the only way 
that the structural engineers are assured that the aerospace 
platform is safe is through the NDT results. It is the NDT 
inspectors who are able to look into the parts and report on 
the internal conditions and validate that there are no features 
of a size that could critically impact the fitness-for-service of 
the component or structure. 

While ensuring safety by detecting critical-size defects is 
an essential function of NDT, NDT can also provide other 
values. When Robert C. McMaster (see Figure 1) edited the 
first NDT Handbook published in 1959, he listed the reasons 
for applying NDT (McMaster 1959):
l To ensure product reliability
l To prevent accidents and save human lives
l To make a profit for the user (add value)

l To ensure customer satisfaction and to maintain the 
manufacturer’s “good name”

l To aid in better product design
l To control manufacturing processes
l To lower manufacturing costs
l To maintain a uniform quality level

The Importance of Nondestructive Testing
by Richard H. Bossi
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Product reliability and safety top his list, of course. But he also 
includes the use of NDT in process control and applying NDT to 
improve profit, which adds value.  

Often we fall into the mode of thinking of NDT inspectors 
as “defect chasers” who reject parts. In that role, manufacturing 
engineers often complain about the impact of NDT on production 
schedules and costs. As well, industrial engineers list NDT as a 
“nonvalue added” process step. However, by using the NDT data 
as a necessary input to the statistical process control tool that tracks 
performance, NDT becomes an essential value-added process step 
in the production loop. 

 Why is inspection such a critical activity in the manufacturing 
process? Because you don’t inspect in quality; you measure quality. 
As paraphrased from Lord Kelvin (see Figure 2), “If you can’t put 
a number on it, you don’t know it.” The way we know the quality 
of the products we create is by taking measurements, and NDT 
technology provides the tools that can take those measurements. 

The majority of the time when we apply NDT, we are 
searching for discontinuities and evaluating indications against 
acceptance criteria. However, the NDT results contain numerical 
measurements that can go beyond simply being used as inspections 
for safety. The numbers can be used to achieve McMaster’s third 
bullet of adding value to make a profit for the user. Papadakis 
further lays out the details of the financial merits that can be 
achieved by employing NDT in process control (Papadakis 2007). 
Concepts for using NDT technology as part of manufacturing 
process control have been around a very long time (Bossi and 
Moran 1996). But implementation has been difficult. With the 
development of high-speed inspection technology, huge digital 
datasets are now gathered and stored. The modern terms of “big 
data” analysis and informatics, currently being used in many 
fields including manufacturing (Lee et al. 2013; Lee et al. 2014; 
Boulanger et al. 2017), can be applied to NDT data. Useful 
information can be extracted to improve product quality, reduce 
product waste, and save money. 

Fully automatic X-ray inspection systems with automated defect 
recognition are running 24/7 on millions of parts, achieving parts 
inspections in a matter of seconds (Schulenburg 2017). Multiarray 
ultrasound systems are capable of coverage on composites at over 
93 m2/h (1000 ft2/h) (Bossi and Georgeson 2018). Very high-speed 
automated inspections are possible with visual and eddy current 
technology at even faster rates. The challenge is to develop valuable 
numerical extractions from the now-available voluminous NDT 
data. These extractions can include the material property values 
and subrejectable feature distributions and dimensions. Working 
with the material manufacturing process and quality engineers, this 
information can be used to track project trends and see the rewards 
of continuous process and product improvement.

Figure 2. Lord Kelvin (William Thomson).

Figure 1. Robert C. McMaster, the editor of the first NDT Handbook 
(published by ASNT in 1959), seen here attending the 11th World 
Conference on Nondestructive Testing and ASNT Fall Conference 
in Las Vegas in 1985.



8 · Vol. 17, No. 4

FOCUS | The Importance of NDT

Summary
NDT involves measurements of product quality. The primary 
application of NDT is aimed at product safety, with enormous 
economic benefit in the protection against loss of life and property. 
Additionally, numerical measurements obtained through NDT are 
a value-added component to the production when applied as the 
input to continuous product improvement analysis. h

AUTHOR
Richard H. Bossi: Retired Boeing Senior Technical Fellow; email 
richard.h.bossi@gmail.com.

REFERENCES
Adams, Scott, 1993, “Dilbert,” Comic strip, 23 April 1993, available online 
at http://dilbert.com/strip/1993-04-23.

Bossi, Richard H., and Thomas Moran, eds., 1996, Nondestructive 
Evaluation for Process Control in Manufacturing, Proceedings: SPIE – 
the International Society for Optical Engineering, Vol. 2948, SPIE, 
Bellingham, Washington.

Bossi, Richard H., and Gary E. Georgeson, 2018, “Nondestructive Testing 
of Composites,” Materials Evaluation, Vol. 76, No. 8, pp. 1048–1060.

Boulanger, Michele, Wo Chang, Mark Johnson, and T.M. Kubiak, 2017, 
“The Deal with Big Data,” Quality Progress, Vol. 50, No. 9, pp. 26–33.

Lee, J., E. Lapira, B. Bagheri, and H. Kao, 2013, “Recent Advances and 
Trends in Predictive Manufacturing Systems in Big Data Environment,” 
Manufacturing Letters, Vol. 1, No. 1, pp. 38–41. 

Lee, Jay, Behrad Bagheri, and Hung-An Kao, 2014, “Recent Advances and 
Trends of Cyber-Physical Systems and Big Data Analytics in Industrial 
Informatics,” in Proceedings of International Conference on Industrial 
Informatics (INDIN) 2014, Porto Alegre, Brazil. 

McMaster, Robert, ed., 1959, Nondestructive Testing Handbook, American 
Society for Nondestructive Testing Inc., Columbus, OH.

Papadakis, Emmanuel, 2007, Financial Justification of Nondestructive 
Testing: Cost of Quality in Manufacturing, CRC Press: Taylor and Francis 
Group, Boca Raton, FL.

Schulenburg, Lennart, 2017, “Increased Process Safety and Efficiency 
through Automated Defect Recognition (ADR) in X-ray Inspection,” 
ASNT Annual Conference, Nashville, TN.



TNT · October 2018 · 9



10 · Vol. 17, No. 4

Professional Connections allow companies to showcase their business cards. Check out the various products and services 
on display each issue to see what may be of value to you.

NDT Professional Connections | Products and Services



TNT · October 2018 · 11

,

Make plans today to take part in the next  
issue of The NDT Technician (TNT) newsletter 
advertising program. TNT is published quarterly 
in January, April, July, and October. For more 
information on advertising in the next issue, 
published in January, contact: Advertising 
Supervisor Debbie Barca at (800) 222-2768 
X209 (US/Canada); email dbarca@asnt.org.



12 · Vol. 17, No. 4

Vivian Solhaug is the NDT Engineer 
RT N3 at Nammo Raufoss AS, 
an international aerospace and 
defense company headquartered in 
Norway. She is a board member of the 
Norwegian NDT Society. She is also a 
member of the North Atlantic Section 
of ASNT. 

Q. How did you begin your career in nondestructive testing 
(NDT)?

A. I started my NDT career back in 1997. It all started by 
a coincidence. I had just sent an application for a job to 
Nammo Raufoss AS, and at that time they needed an 
operator in the NDT department. I had never heard of 
NDT when I started, but I thought it was a very interesting 
job from day one, and after 21 years in the same department, 
I still think it is a very interesting job. No two days are 
alike, and we do NDT of many different components and 
products.

Q. Describe the work you do. What’s a typical workday?
A. Nammo provides ammunition and rocket engines for 

military and civilian customers, and has 2200 employees 
across its 30+ sites and offices (in 14 countries). Nammo 
Raufoss AS is located at the headquarters for Nammo, 
and approximately 750 employees work here. The NDT 
laboratory is a small department with 11 employees. Our 
working environment is in a lab most of the time, but we 
also do work in the field from time to time. We do NDT 
in the following methods: ultrasonic testing (UT), liquid 
penetrant testing (PT), magnetic particle testing (MT), 

electromagnetic testing (ET), and radiographic testing (RT), 
both analog and digital. I am certified RT Level 3 (as far as 
I know, the only woman in Norway with this certificate) 
and am in charge of all the X-ray at Nammo Raufoss. In 
addition to my job as RT Level 3, I am also the production 
supervisor for the NDT department and the radiation 
protection coordinator, and I am in charge of purchasing 
RT equipment. I also do calibrations of RT equipment 
(such as densitometers, developer, and so on) and follow up 
all of the maintenance for our RT/computed tomography 
equipment. A typical day for me starts about 07:00, with a 
morning meeting with the operators. Together we look at 
the day’s work tasks and distribute them. Then, there are 
some emails to be answered, meetings to attend, and so on. 
I also try to be available if the operators need my opinion 
on interpretation of radiograms. My day ends normally at 
15:00, but many days the time is 17:00–18:00 before I can 
go home.

Q. Is your work focused on a particular field? What are the most 
valuable methods in your job? 

A. Yes, my job is focused on utilizing X-ray on products 
for the defense and aerospace industry. But, I also have 
to have knowledge about the other methods. When it 
comes to products with explosives, RT is the method we 
use most. 

Q. What kind of structures/materials are you testing? What kind 
of indications are you looking for?

A. We test all kinds of materials: we test small components 
in different materials, we look at the propellant in a 
rocket motor, and we look at the motors as a complete 
assembly. Typical indications we are looking for are 
cracks, pores, debonds, foreign material, delaminations, 
and so on. 

Vivian Solhaug
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Q. How has NDT changed during your career? What trends do you see?
A. When I started back in 1997, most of the X-ray was done by 

film. Now digital X-ray and computed tomography are more 
and more common. We started early with real-time radiography 
back in 2001. This is a 450 kV analog CNC-based system used 
for controlling large rocket motors. We still use this system, but 
it will be replaced by a new digital one this autumn, and we all 
look forward to seeing this in use. The new system is a 600 kV 
digital system. The thickest wall in the bunker will be 1 m thick 
(concrete), and the door alone will weigh about 6 tons, so it is a 
solid construction.

Q. Can you tell us about your certification and training/education? 
A. I earned my radiation certificate back in 1999. Then, I had some 

internal X-ray courses. I became certified RT Level 2 in 2002 
and RT Level 3 in 2006 (in accordance with EN ISO 9712, in 
addition to internal employer-based certification). Even though 
I was certified Level 3, I worked as a Level 2 until 2011, when I 
took over the job as RT Level 3 in our department. From the years 
2008 through 2012, I was a part-time student at the Technical 
College of Gjøvik, in mechanical engineering. I was at school two 
half days a week, and the rest of the time I was working. Because 
of the products we work with, I also have taken several courses and 
training in how to handle explosives.

In 2016, I was voted in as a board member of the Norwegian 
NDT Society, and I am still a member of the board. This gives 
me a good opportunity to learn more NDT, and get to know 
more people who work with NDT. I think this is important for 
experience exchange.

Q. How do you keep up with changes in technology? 
A. I read articles in magazines and online, and participate at 

conferences and seminars. The Norwegian NDT Society arranges 
both annual seminars and conferences, and I’m so lucky that I 
can help determine which topics we are going to cover. This year, 
the Norwegian NDT Society was a co-host of the European 
Conference on Non-Destructive Testing (ECNDT), which was 
held 11–15 June 2018 in Gothenburg, Sweden, and this was 
a new experience for me. I think it is also important to have a 
good working relationship with suppliers, both national and 
international, and invite them to Raufoss for demonstrations of 
new equipment, or visit them at their facilities.

Q. What areas of NDT would you like to learn more about? 
A. Digital X-ray is always nice to know more about. And computed 

tomography and 3D modeling is very exciting technology. 
Q. What are your professional goals?
A. I want to be certified in digital X-ray. So far there is no such 

education in Norway, so I have to go to England to do this. It is also 
a goal to certify some of the operators at Nammo in digital X-ray.

Q. Do you have experience in training NDT personnel? What 
characteristics do you think define a good NDT technician? 

A. Yes, I have experience in training NDT personnel, and I like to 
train new people and share my experience; both when it comes 
to RT experience, but also my knowledge of explosives. I have 
also been teaching students from the Technical College of Gjøvik 
in the subject “NDT in different materials.” A good NDT 
technician, in my opinion, has to be accurate and pay attention 
to small details, not take any shortcuts, and be true to all the 
standards that control us.

Q. Can you tell me about your experience as an international member 
of ASNT? What inspired you to become a member? What are the 
benefits and challenges?

A. I signed up as a member when I participated in my first ASNT 
conference back in Salt Lake City in 2014. The benefits are that 
you are included in an international society, across national 
borders. You get information through mail (such as magazines) 
about new methods and equipment. 

Vivian Solhaug poses next to a rock dumper in Aitik, Sweden’s 
largest open-pit copper mine. The machines at Aitik are operated 
by nearly as many women as men. Solhuag visited Aitik in 2013, 
when she attended an explosive course at the Competence Centre 
for Energetic Materials.
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Q. Do you travel for your career/for ASNT events? If so, what do you 
see as the benefits of travel in this industry? What are some of the 
challenges?

A. Yes, I travel from time to time, to different seminars and 
conferences, and to visit equipment suppliers and attend different 
courses. This autumn I will attend a “Green Belt” course in Lean 
Six Sigma, which will have me spending one week in Oslo and one 
week in Gjøvik. The challenge of traveling is to find time for it, in a 
busy workweek.

Q. Have you ever had or been an NDT mentor? How helpful have 
mentoring relationships been in your work?

 I had two mentors, and they have meant a great deal to me. They 
have taught me almost everything I know about X-rays, and the 
day they retired was a really hard day for me, and I still miss them. 
So, mentoring is very important. In our branch it is especially 
important because of the products we X-ray. One safety aspect is 
the X-ray, but we also need to think about safety in terms of how 
to handle our products—things like what clothes and shoes we are 
wearing. We are not allowed to wear jewelry, watches, or piercings, 
or have our mobile phone and so on at work. 

I have also been a mentor for new operators. I think that it is a 
very important job, and I like to share my experience. And I think 
it is very important to be a good role model. 

Q. What’s the best part of NDT? 
A. The most rewarding aspect of my job is when we find defects that 

could have been critical for the product or for someone in the process 
after us. Then, we see how important the jobs we do really are.

Q. What can industry do to encourage careers in NDT? What can 
ASNT do to assist/encourage technicians in their careers?

A. I think the industry should hire more apprentices within the NDT 
field to give apprentices practical experience. And also promote 
NDT in different colleges.

Q. What is the best way for a technician to advance his or her career in 
NDT? 

A. By showing an interest for NDT in general, and by staying 
professionally updated. Being curious on new techniques, and in 
general, doing a good job.

You can reach Vivian Solhaug at vivian.solhaug@nammo.com. h
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Across
	 1.	The	______	image	quality	indicator	first	functions	in	a	thickness	

mode,	the	thickness	being	a	percentage	of 	the	weldment	thickness.
	 3.	This	type	of 	wear	occurs	when	particles	in	a	fluid	or	other	carrier	

slide	and	roll	at	relatively	high	velocity	against	a	surface.
	 4.	The	typical	crack	will	appear	as	a	narrow,	irregular	line	when	

clearly	detected	in	one	of 	these.
	 7.	A	groove	formed	at	the	toe	or	root	of 	a	weld	when	base	metal	is	

melted	away	and	left	unfilled	by	weld	metal.
	 8.	The	_______	dye	liquid	penetrant	is	widely	used	for	the	

inspection	of 	weldments	in	both	the	shop	and	in	the	field.
	 9.	Fillet	welds	may	have	a	flat,	convex	or	_______	face.
10.	These	tracks	are	parallel	slag	lines	that	correspond	to	weld	bead	

width.
12.	Lack	of 	fusion	is	usually	oriented	________	to	the	direction	of 	

welding,	the	test	indication	often	appearing	at	or	near	the	toe	of 	
the	weld.	

Down
	 1.	A	group	of 	gas	pockets	or	voids,	inside	or	on	the	surface	of 	weld	

metal.
	 2.	For	aerospace	structures,	a	particular	weld	routinely	inspected	with	

ultrasonic	testing	is	the	________	stir	weld.
	 5.	_______	joint	penetration	leave	an	unfused	area	–	the	weld	does	

not	completely	penetrate	the	joint.
	 6.	A	base	metal	separation	that	occurs	in	plates	and	other	rolled	

steel	exhibiting	a	high	nonmetallic	inclusion	content	is	called	a	
________ tear.

	 9.	Boring	of 	pipe	inside	diameter	to	correct	out	of 	roundness	caused	
by	manufacture.

10.	The	materials	joining	process	that	produces	coalescence	of 	
materials	by	heating	them	to	acceptable	temperatures.

11.	A	structure	being	welded	is	said	to	be	________	with	respect	to	
ground	and	this	serves	to	aggravate	the	acoustic	noise	problem.	

Crossword Challenge
Weld Testing
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